
3_cOb]`3_cOb]`

5SPQJDBM�XFU
5SPQJDBM�XFU���ESZ

.BSJOF�XFTU�DPBTU

.FEJUFSSBOFBO�
)VNJE�TVCUSPQJDBM

4FNJBSJE
"SJE

5VOESB
*DFDBQ

8BSN�TVNNFS
$PPM�TVNNFS
4VCBSDUJD

)JHIMBOET

B`]^WQOZ 1]\bW\S\bOZ

2`g

>]ZO`

6WUV�SZSdObW]\

;WZR

Lesson 1
Atmospheric Pressure, Temperature, and Weather

What is the difference between 
climate and weather?

Weather is the day-to-day conditions of the 
atmosphere in an area. Climate is the average weather 
conditions of a region. To talk about an area having 
cold winters, you are talking about climate. When you 
talk about yesterday being a cold day, you are talking 
about weather.

Climate is affected by 

•  latitude (distance from the equator) Areas near 
the equator will usually have a warm climate. Those 
nearer the poles will tend to have a cold climate. 

•  altitude (height above sea level) The higher up you 
go on a mountain, the cooler it gets.

World Climates

This map shows the location of 
different kinds of climates.

Reading Diagrams
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Changes in Weather
Many factors make up or contribute to the weather of 

an area. They include:

• air temperature • cloud cover
• air pressure • ocean temperature
• moisture in the air • wind patterns

A change in any of these factors can change the 
weather. Weather conditions averaged over a long 
period of time determine an area’s climate. For example:

•  Tropical climates have high temperatures and rain 
all year.

• Polar climates are cold all year.

 Quick Check

1. Juneau, Alaska, has a cold climate. San Diego, California, has a warm 
climate. How can you explain the difference in climate?

 
 

 
 

 
 

This satellite photo of 
Earth shows how the 
ocean temperatures 
around the world 
vary. Yellow areas are 
the warmest.
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What is air pressure?
If you take a trip to the top of a mountain, you 

may feel your ears pop. This popping is a result of air 
pressure. Air pressure is the force on a region caused 
by the weight of air above. Air pressure is measured 
in Pascals.

Air pressure depends on temperature and gravity.

•  Air temperature As the temperature rises, air 
molecules move apart. The air pressure goes down. 
As the temperature goes down, pressure goes up.

•  Gravity Gravity pulls air molecules toward Earth, 
causing air pressure. At higher altitudes, there 
are fewer air molecules for gravity to attract. Air 
pressure decreases.

 Quick Check

2. Using the table and diagram, the air pressure at the top of 

 Mount Whitney is about 
 

 Pascals. 

Air Pressure and Altitude

Height 
(in kilometers)

Air Pressure 
(in Pascals)

80.5 0.64

70 3

60 13

50 59

40 263

30 1,160

20 5,125

10 22,638

4.418 51,876

0 100,000
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High- and Low-Pressure Systems
The Sun does not heat up all areas of Earth equally. 

As a result, some areas are warmer than others. A 
general rule is that as temperature goes up, pressure 
goes down. A warm area may cause a low-pressure 
system (a Low). A cool area may cause a high-pressure 
system (a High). 

Warm air in the center of a Low rises and cools. Water 
vapor condenses, forming clouds. A Low often brings 
rainy or stormy weather. By contrast, a High usually 
brings fair weather with few clouds.

As Earth rotates, warm and cold air masses move as 
a result. The line where air masses meet is called a front. 
Fronts can be cold, warm, or stationary. 

U.S. Weather Map

 Quick Check

Write the letter of the description that fi ts each word.

3. 
 

 Low a. a line where air masses meet

4. 
 

 High b. usually brings storms

5. 
 

 front c. usually brings fair weather
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What causes rain?
Precipitation is one of the steps in the water cycle. 

As solar energy causes evaporation, water vapor 
collects in the air. The amount of water vapor in the 
air is humidity (hew•MID•i•tee). 

Warm air is less dense than cool air. So, it rises. 
As it rises, the temperature falls. As the temperature 
falls, less water vapor can stay in the air. When the 
air cannot hold any more water, the relative humidity 
is 100%. Relative humidity is the amount of water 
vapor in the air compared with how much it could 
hold at that temperature. 

At 100% relative humidity, the vapor condenses. 
The temperature at which condensation occurs is 
called the dew point.

A These low clouds formed from water droplets. The 
arrows show the path water on the surface takes as 
it evaporates and forms clouds.
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Types of Precipitation
There are four main types of precipitation. They are 

rain, sleet, snow, and hail. Each type begins as either 
water droplets or ice crystals in clouds. The temperature 
of the lower atmosphere determines which form the 
precipitation will take as it falls.

Precipitation
Rain falls when the air temperatures are above freezing.

Sleet occurs when raindrops fall through freezing air near 
Earth’s surface. The drops turn into pellets of ice.

Snow falls when water vapor passes through air that is very 
cold. As a result, the water vapor crystallizes and builds into 
snowflakes.

Hail forms when thunderstorm winds push water back up 
into the atmosphere. The water turns into ice, is coated with 
more water, and pushed up to freeze again. This process 
repeats until the hailstone is heavy enough to fall.

 Quick Check

6. The dew point occurs when the relative humidity is 

 
 

.

7. The four types of precipitation are 
 

, 

 
 

, 
 

, 

 and 
 

.
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polar high

polar front

subtropical
high

equatorial
low

polar
easterlies

westerlies

westerlies

northeast
trade winds

southeast
trade winds

solar
radiation

solar
radiation

How does wind change weather?
Wind travels from areas of high-pressure to areas 

of low-pressure. However, Earth is rotating. As a result, 
winds are shifted in a curve. This shift in wind direction is 
called the Coriolis effect (kaw•ree•OH•luhs). 

The Coriolis effect makes winds blowing from the 
North Pole to curve to the right in northern latitudes. 
(South of the equator, winds curve to the left.) As a 
result, in the Northern Hemisphere, weather usually 
travels from west to east.

Compare the directions of 
wind zones in the Northern 
and Southern Hemisphere.

Reading Diagrams

Prevailing Winds

 Quick Check

8. The curving of winds due to Earth’s rotation is the 

 
.
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At night, the wind changes
direction and blows from 
the land toward the water.

Sea and Land Breezes
Winds can affect how it feels 

near the seashore. During the day, 
the Sun heats the land faster than 
the water. Air pressure is higher 
over the water than the land. Wind 
flows toward the shore, making a 
sea breeze. At night, the land cools 
off faster, resulting in a flow of wind 
toward the sea — a land breeze. 

Cyclones
Winds affect large areas. A 

cyclone is a huge mass of spinning 
air surrounded by high pressure.
Winds in a cyclone blow inward 
counterclockwise. Because cyclones 
are Lows, they bring storms. They 
can turn into hurricanes.

During the day, winds usually blow 
rom the water toward the land.

Hurricanes are very large storms with 
powerful winds and heavy rains, which 
can cause great destruction.

 Quick Check

Write the letter of the description that fi ts each word.

 9. 
 

 sea breeze a. huge mass of spinning air

 10. 
 

 land breeze b. huge storm with wind and rain

 11. 
 

 cyclone c. winds blowing from shore to sea

 12. 
 

 hurricane d. winds blowing from sea to shore
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